The inheritance of resistance to physiologic forms 1 and 3 of rust, Puccinia Sorghi Schw., of corn has been shown by Mains' to be dependent in each case on a single Mendelian factor. The inheritance of resistance in relation to various other Mendelian factors was studied but no indication of linkage was obtained.
The study reported here is concerned with the determination of the chromosomal location of the factor for resistance to physiologic form 3 of Puccinia Sorghi. The location of the factor was determined cytologically by means of x-ray induced deficiencies, following the method used by McClintock,2 and then checked genetically by means of trisomic ratios.
Pollen from a plant homozygous for the dominant factor for resistance was treated with x-rays (dose 1000 or 2000 r units) and then used to pollinate susceptible plants. The seed obtained from these pollinations was grown VOL. 21, 1935 in the greenhouse during the winter months and the seedlings inoculated with the rust. These F1 seedlings normally would be heterozygous for the dominant factor for resistance. Any susceptible seedling would probably be the result either of a contamination or of a pollination by a pollen grain which had lost because of the x-ray treatment the factor for resistance. A few either had no visible alteration of the chromosomes or were the result of contami-FIGURE 1 nation. Some five or six had Diagrammatic representations based on camera several chromosomes injured lucida drawings at mid-prophase of each of the and showed at meiosis very four deficiencies in the short arm of chromosome complex configurations. No 10. The spindle fibre attachment region is rep-cmplex mato study resented by a small bulge. Magnification ap-attempt was made to study proximately 1900 times. these in detail. Four of the susceptible plants, however, showed a deficiency in the short arm of the tenth and shortest chromosome of the haploid set. One of these plants had in addition a deficiency in one of the longer chromosomes. The four deficiencies in chromosome 10 were all apparently terminal. However, since non-homologous association of chromosomes is known to occur in maize, it is possible that the deficiencies were internal with non-homologous association occurring between the normal and the deficient chromosomes. Camera lucida drawings of the four deficiencies at mid-prophase are shown in figure 1. These deficiencies suggested that the factor for resistance to physiologic form 3 of Puccinia Sorghi was located in the short arm of chromosome 10.
The conclusion derived from the cytological study was verified genetically by means of trisomic ratios. In maize eight of the ten primary trisomic types have been obtained. Cultures of each of these were tested with the rust and all proved to be susceptible. Trisomic plants from each of the eight cultures were then used as the female parent in crosses with resistant plants. Pollen from F1 2n + 1 plants was then used in pollinating susceptible plants. The seedlings from these latter crosses were grown in the greenhouse, inoculated with the rust and classified as resistant or susceptible. The ratio of resistant to susceptible seedlings should be 1:1 in those crosses in which the chromosome present in trisomic condition was not the chromosome which carries the gene for resistance. But if in any of the crosses the trisomic chromosome was the one which carries the factor for resistance the ratio should be 1 resistant:2 susceptible plants (n + 1 pollen grains cannot successfully compete in achieving fertilization with haploid (n) grains, and among the haploid grains from a trisomic plant carrying one dominant and two recessive genes there are two pollen grains with the susceptible factor to one with the resistant factor). The results of these crosses are shown in table 1. Seven of the eight trisomic crosses gave 1:1 ratios while the eighth, which involved chromosome 10, gave a ratio of 1 resistant:2 susceptible plants, indicating that this chromosome carries the factor for resistance to the form of rust being studied. with the exception of chromosome 10 where a 1:2 ratio was obtained, could the deviation from a 1:1 ratio be considered significant, and the deviation found for chromosome 6 was not in the direction to indicate linkage of the factor for resistance and that chromosome.
In order to test the two chromosomes which were not available in trisomic condition, crosses were made with factors known to be located in those chromosomes. The tests for chromosome 1 are not yet complete.
The test for chromosome 4 was as follows: su (sugary) gl3 (glossy3) Chi square values were calculated for the results and the deviations were found not to be significant. These results indicate that the factor for resistance is independent in its inheritance of the factors su and gls. This agrees with the results of Mains who tested su and Tu, another gene in chromosome 4, and found them to be independent of the factor for resistance to physiologic form 3 of the rust. Studies of the linkage relations between this factor for rust resistance and other genes in the tenth linkage group are in progress to determine the exact position of this gene in the genetic map.
Summary.-Cytological studies of x-ray induced deficiencies and genetical studies of trisomic ratios indicate that the factor for resistance to physiologic form 3 of Puccinia Sorghi is located in the short arm of the tenth and shortest chromosome of the haploid maize complement.
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